Inhibition of transendothelial migration and invasion of human breast cancer cells by preventing geranylgeranylation of Rho.
Rho family GTPases are frequently overexpressed in breast cancers, which regulate cancer cell migration and invasion. They require prenylation, a lipid post-translational modification, for full biological functions. We examined the effects of 3-Hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitor (fluvastatin), a selective farnesyltransferase inhibitor (FTI-277) and a selective geranylgeranyltransferase type I inhibitor (GGTI-298) on in vitro invasive capacity of MDA-MB-231 human breast cancer cells into the endothelial cell monolayer in a transendothelial migration assay. Although, at a maximal dose of 5 microM, fluvastatin did not affect the integrity of endothelial cell monolayer, the transendothelial migration of MDA-MB-231 cells was inhibited potently by fluvastatin in a dose-dependent manner. The transendothelial migration of MDA-MB-231 cells was also inhibited potently by GGTI-298 in a dose-dependent manner but weakly by FTI-277. The inhibitory effects of fluvastatin, GGTI-298 and FTI-277 on MDA-MB-231 cell invasion were shown to correlate well with inhibition of the membrane localization of RhoA and RhoC, but not with Ras. These results suggest that geranylgeranylation step of RhoA and RhoC could be a good therapeutic target for the prevention of invasion and metastasis of breast cancer cells.